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[Embodiments] 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this 
invention is explained, referring to a drawing. 

[0015] (Gestalt 1 of operation) Drawing 1 is drawing having shown the 
drive circuit of the organic light emitting device for 2 pixels connected 
with one source signal line in the gestalt of operation of the 1st of this 
invention. 

[0016] It is the description to have changed the current source 10 which 
passes the current of the request according to display gradation, and the 
power source which establishes the voltage source 18 for impressing a 
predetermined electrical potential difference, and is inputted into a source 
signal line with the power-source change means 1 9 in this invention. 
[0017] The magnitude of each pixel of displays, such as a cellular phone 
and a monitor, is 100 micrometers wide and about 250 micrometers long, 
and although a current value required for the source signal line for 
obtaining the brightness of 100 candelas/square meter changes with a 
foreground color and external quantum efficiency, it is about [ about 
1 micro ] A. 

[0018] In order to pass ImicroA to EL element 16, in a source driver side, 
the power-source change means 19 chooses a current source 10, and a 
current source 10 sets the flowing current value to ImicroA. 
[0019] Anon- flowing signal is impressed to the signal and the gate signal 
line 2 of 13 through which a switching element 17 flows on the gate signal 
line 1 of 12 in a selection line, and a continuity signal is conversely 
impressed to the gate signal line 1 of 12 in a non-choosing line at a 
non-continuity signal and the gate signal line 2 of 13. 

[0020] Thereby, in a selection line (in this example, it may be the 1st line), 
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the current of the source signal line 11 flows inside a pixel through 
switching elements 17b and 17c. Through switching element 17a, since it 
is only connected with EL power-source line 15a, the current of ImicroA 
flows also to switching element 17a, and, as for the current path in a pixel, 
the charge for gate voltage at this time is accumulated in storage 
capacitance 14a. If a non-selection period comes, 17d of switching 
elements flows, since switching elements 17b and 17c are un- flowing, the 
current which flows to switching element 17a based on the charge 
accumulated in storage capacitance 14a in a selection period will be 
specified, and the current of ImicroA will flow to EL element 16a. 
[0021] It is necessary to make a charge stored in storage capacitance 14a 
so that gate voltage to which switching element 17a passes a desired 
current value in a selection period from this at EL element 16a to pass a 
desired current value (for example, ImicroA) may be given. 
[0022] However, if stray capacity 20 exists in the source signal line 1 1 , the 
wave-like provincial accent decided by wiring resistance of the source 
signal line 1 1 and the time constant of stray capacity 20 will be observed. 
When a current value performs a gradation display, this wave provincial 
accent changes also with current values which flow to a source signal line, 
it starts, so that a current value is small, and requires time amount for 
falling. For example, when wiring capacity was lOOpF and 500 ohms of 
wiring resistance, and changing the current value of a current source 10, 
time amount required for the time amount which needs the current value 
of a source signal line and the current value of a contact 1001 to change 
from 0.24microA to 40nA(s) to change from 40nA to 0.24microA for 300 
microseconds was 250 microseconds. 

[0023] In a low current field, since there is little movement magnitude of 
the charge per unit time amount, it is difficult to carry out the charge and 
discharge of the charge which accumulated in stray capacity 20. For 
example, as shown in drawing 17 , when changing the "on" period of the 
gate signal line 1 of 12 with 64 microseconds and 256 microseconds, in 
256 microseconds, it turned out to the input current that the output 
currents differ to the input focusing on low current (below 0.7microA) in 
64 microseconds to the almost same output current having been acquired. 
[0024] For this reason, the minimum time amount of 1 horizontal-scanning 



2 



period is required of the gradation method of presentation by the 
conventional current for 300 microseconds. Now, when the number of 
scanning lines is 220 like a cellular phone, the flicker by making one 
frame drive by about 10Hz, the amount of charges of storage capacitance 
14 changing depending on the OFF property of a switching element 17, 
and the current which flows to EL element 16 changing occurs. 
[0025] Moreover, in impressing an electrical-potential-difference value to 
a source signal line, in order not to be based on an 
electrical-potential-difference value but to decide only by wiring 
resistance of a source signal line, and the time constant of stray capacity 
20, the electrical-potential-difference value of a contact 1001 is high-speed 
compared with the time of deciding the electrical-potential-difference 
value corresponding to the current value of a contact 1001 according to 
about 1 microsecond and a current source 10. 

[0026] Then, in order to shorten 1 horizontal-scanning period, by this 
invention, the direction when changing from low current (black display) to 
a high current (white display) considered how to be already and to use 
things from the time of changing from a high current (white display) to 
low current (black display), in change of a current wave form. 
[0027] As shown in drawing 2 (a), the power-source change means 19 is 
changed to a voltage source 18 side at the beginning of 1 
horizontal-scanning period, and the electrical potential difference of the 
source signal line 1 1 is made into the same electrical potential difference 
as the condition that the black signal current value is flowing, using a 
voltage source 18 (discharge electrical -potential-difference impression 
period 24). Next, the power-source change means 19 is changed to a 
current source 10 side, and the current value of the request according to a 
video signal is passed to the source signal line 1 1 according to a current 
source 10 (video-signal current impression period 25). 
[0028] The electrical-potential-difference impression period dependency 
of the output current over an input current is shown in drawing 3 . When 
an input current is ImicroA, it is not based on 
electrical-potential-difference impression time amount, but an output is 
also about ImicroA. When an input current is as small as 40nA(s) (a black 
display is assumed), if there is no electrical-potential-difference 
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impression period, even if an output will be 0.38microA and will take 4 
microseconds or more in 0.65microA and 4 microseconds or more, it is 
uninfluential to an output. Therefore, that there should just be 4 
microseconds at the maximum, since he wants to lengthen a current 
display period, if there are 3 microseconds of discharge 
electrical-potential-difference impression periods 24 from 0.5 
microseconds desirably, a source signal line will become a black 
electrical-potential-difference value. Moreover, time amount for the 
video-signal current impression period 25 to also become a desired current 
from a black display From it being about 270 microseconds shorter than 
the time amount which is about 250 microseconds and changes to a white 
display from a white display also in a halftone display at a black display 
from the black display which starts most as for time amount 1 
horizontal-scanning period could be managed in about 270 microseconds, 
and could be shortened to 90% of time amount compared with 300 
conventional microseconds, and the display of a low flicker of it was 
attained. 

[0029] Furthermore, in the discharge electrical-potential-difference 
impression period 24, by impressing a source electrical potential 
difference which serves as brightness of 0.01 candelas/square meter or less, 
the brightness at the time of a black display can be reduced, and the image 
whose black pulls and becomes tight can be displayed. For example, what 
is necessary is just to impress the electrical potential difference near the 
electrical potential difference supplied from EL power-source line 15 to 
the source signal line 1 1 . for giving the electrical potential difference near 
EL supply voltage to the source signal line 1 1 at the time of a current drive 
— supply of a minute current (several nA) — required — several — it stated 
to the convention of the source signal-line electrical potential difference in 
nA current until now — as — hundreds of microseconds to 1 — for this 
reason, it is difficult for m seconds. 

[0030] Thus, the electrical-potential-difference insertion in this invention 
is effective in order to perform a black display for a short time. 
[0031] in addition, in case a scan line moves from a certain line (N line: N 
natural number) to the following line (M lines: natural number whose M is 
not N), when the period when all lines are un-choosing exists As shown in 
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drawing 2 (b), when a gate control signal is active (all lines are the 
conditions of not choosing), as the electrical-potential-difference value 
which becomes a black display is impressed, the video-signal current 
corresponding to a selection line may be put in at a selection period and it 
is further shown in drawing 2 (c) A black electrical-potential-difference 
impression period may straddle all **** selection conditions and a part of 
one-line selection period. 

[0032] That is, since it is the purpose to charge a charge to a black 
condition at the stray capacity 20 of the source signal line 11, the pixel 
transistor connected with the source signal line 1 1 may be non-switch-on, 
or black electrical-potential-difference impression may be switch-on. 
[0033] In order to lengthen current write-in time amount required for an 
original gradation display, when all **** selection periods exist, an 
electrical-potential-difference impression period is good to make it all 
**** selection periods included. 

[0034] Moreover, although the electrical potential difference impressed to 
the source signal line 11 at an electrical-potential-difference impression 
period may not necessarily be an electrical potential difference which 
displays black, since time amount requires the direction of a black display 
for making it change to the electrical-potential-difference value 
corresponding to a predetermined current value according to a current 
source 10 compared with a white display, it is more desirable [ the 
electrical-potential-difference value of a voltage source 18 ] at the time of 
an electrical potential difference and a black signal than the mean value of 
an electrical potential difference at the time of a white signal that it is a 
value by the side of a black signal electrical-potential-difference value. 
[0035] (Gestalt 2 of operation) The discharge 
electrical-potential-difference impression period 24 is established, and the 
source signal line enabled it to change to the current which shows black 
easily in the gestalt 1 of operation by impressing the electrical potential 
difference which displays a black signal. 

[0036] Thereby, since electrical-potential-difference variation became 
small, 1 horizontal-scanning period was able to display the gradation black 
and near black in 230 microseconds from 200 microseconds. Moreover, at 
the time of a white display, since the amount of currents was max, 



5 



although the discharge rate of the charge of the stray capacity 20 which 
exists in the source signal line 11 was quick and variation was large, 1 
horizontal-scanning period was able to display in about 180 microseconds. 
On the other hand, from near the middle of white and black, since the 
amount of currents is also below one half at the time of a white display 
and the charge discharge rate of stray capacity 20 serves as half, the 
gradation from black takes 1 level period most with about 250 
microseconds. 

[0037] Then, in the discharge electrical-potential-difference impression 
period 24, it considered impressing several steps of different electrical 
potential differences according to the gradation of the video signal 
displayed on a degree rather than impressing the electrical potential 
difference which displays a black signal. 

[0038] Internal block of the source driver section 71 of the indicating 
equipment of this invention for realizing this is shown in drawing 4 . The 
gradation data detection means 52 detects the gradation of an input video 
signal, and one of 54c is chosen from two or more voltage source 54a at 
the same time it controls the amount of currents which flows to the current 
source 53 for source signals by the detection result. Moreover, the output 
of the electrical-potential-difference impression period control section 5 1 
is changed, and an electrical-potential-difference impression period and a 
current impression period are controlled by the Horizontal Synchronizing 
signal. 

[0039] When writing a signal in a pixel from the source signal line 1 1 in 
drawing 1 , since switching elements 17b and 17c are switch-on and 17d 
of switching elements is non-switch-on, the equal circuit for 1 pixel at this 
time is shown in drawing 5 (a). 

[0040] When passing the predetermined current I to the source signal line 
124 according to a current source 125, the current of I flows [ the amount 
of currents ] also to a transistor 121. When it has a relation as the gate 
voltage and the drain current of a transistor 121 show to drawing 5 (b) 
since the source or the drain, and the gate of a transistor 121 serve as the 
same potential so that it may understand by drawing 5 (a), the potential of 
the source signal line 124 changes with current values. 
[0041] For example, when the current which flows to the source signal 
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line 124 changes to 12 from II, the potential of the source signal line 124 
changes to Vdd-V2 from Vdd-Vl. The same is said of the case where it 
changes to 13 from II . 

[0042] It turns out that it changes with current values after change, and t4-t 
1 hour is taken as the continuous line of 126 shows from II to 12, it takes 
t3-t 1 hour from II to 13 as the dotted line of 127 shows, and change takes 
time amount, so that a current value is small as the time amount which 
current value change takes is shown in drawing 5 (c). This is to take time 
amount, when the charge and discharge of the stray capacity 123 in the 
source signal line 124 are performed using low current. 
[0043] So, in the low current field (gradation near black), as a different 
electrical-potential-difference value for every display gradation and two or 
more display gradation of every was impressed in consideration of change 
taking time amount, variation was lessened, and compaction of write-in 
time amount was aimed at. 

[0044] For example, in 16 gradation displays, the electrical potential 
difference corresponding to gradation 1, 2, and 4 is prepared. By 
impressing the electrical potential difference which corresponds in 
gradation 1 to an electrical-potential-difference impression period, 
impressing the electrical potential difference corresponding to gradation 2 
in gradation 2 and 3, and impressing the electrical potential difference 
corresponding to gradation 4 in the case of four or more gradation The 
write-in time amount in the low current field which required time amount 
required for writing, especially time amount can be shortened, 1 
horizontal-scanning period is not based on display gradation, but there 
should just be 220 microseconds. 

[0045] It is better for the electrical-potential-difference value impressed 
according to two or more voltage sources of drawing 4 to set an 
electrical-potential-difference value as a low current field twist similarly 
rather than the electrical-potential-difference value which is the number of 
voltage sources 54 and was assigned at equal intervals from the maximum 
electrical-potential-difference value required for a gradation expression 
and the minimum electrical-potential-difference value, respectively in the 
case of other numbers of gradation. 

[0046] Moreover, although the number of power sources to prepare is 
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based also on the voltage swing which the source signal line 124 can take, 
about at most five are desirable from circuit scale increase of a source 
driver, and the balance of the image quality improvement by the increment 
in the number of power sources. 

[0047] (Gestalt 3 of operation) An organic light emitting device is 
mentioned as a display device which performs gradation control according 
to a current. There is the approach of putting in order and multicolor-izing 
a red light emitting device, a green light emitting device, and a blue light 
emitting device as one of the approaches which realizes the multicolor 
display using an organic light emitting device. 

[0048] Since luminous efficiency and the mobility of the carrier in an 
organic layer differ from the energy difference from an electrode to an 
organic layer for every luminescent color, the relation between a current, 
brightness, an electrical potential difference and brightness, a current, and 
an electrical potential difference differs for every luminescent color. For 
example, as shown in drawing 18 (a), brightness differs to the same 
electrical-potential-difference value, consequently Component G takes VI 
and the value from which Component R differs like V2 also for 
luminescence starting potential. Moreover, as shown in drawing 18 (b), 
luminescence initiation currents also differ. 

[0049] In the gestalt 1 of operation, the electrical-potential-difference 
value in an electrical-potential-difference impression period was one kind. 
When electrical-potential-difference impression was performed to the 
display which consisted of two kinds of components G and R shown in 
drawing 18 with this operation gestalt with the same 
electrical-potential-difference value and the electrical potential difference 
corresponding to J2 which is the black display current value of Component 
R is impressed to all source signal lines, it does not become the potential 
corresponding to a black display, but the need of changing the potential of 
a source signal line comes out to the black display which starts most as for 
time amount in the source signal line connected with Component G. On 
the contrary, when the electrical potential difference corresponding to Jl is 
impressed to a source signal line, to Component R, an 
electrical-potential-difference value higher than a black display 
electrical-potential-difference value is impressed, and there is a problem 
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that the voltage swing of a source signal becomes large, compared with the 
case where an electrical-potential-difference impression period does not 
exist. 

[0050] Then, what is necessary is to establish a different voltage source for 
every source signal line with which the component from which a 
luminescence initiation current value differs at least was formed, and just 
to enable it to adjust a black signal electrical potential difference, when the 
component from which a luminescence initiation current value differs with 
a source signal line is formed. R of drawing 18 , and in the case of the 
display formed by G elements, two voltage sources 54 in the configuration 
of drawing 6 are prepared, and they establish a voltage source which is 
different with the source signal line with which the source signal line with 
which Component R is located in a line, and Component G are located in a 
line, respectively. 

[0051] Furthermore, what is necessary is to prepare further two or more 
voltage sources, and just to change an applied- voltage value to each signal 
line, according to gradation, as carried out with the gestalt 2 of operation 
in order to shorten write-in time amount. 

[0052] (Gestalt 4 of operation) Since 1 horizontal-scanning period 
becomes shorter as frame frequency becomes early, when a frequency is 
early, the electrical-potential-difference value of two or more voltage 
sources carried out with the gestalt 2 of operation is prepared focusing on 
the electrical-potential-difference value corresponding to near the black 
display which requires time amount for writing. On the other hand, if 
frame frequency is carried out slowly, since the long time amount which 
electrical-potential-difference change takes can be taken, how to take an 
electrical-potential-difference value may be shifted to a white display side. 
Thereby, it is possible to raise the brightness at the time of a white display, 
and it leads to improvement in contrast. 

[0053] Although a full screen is displayed at the time of the carbon button 
184 actuation shown in drawing 14 in indicating equipments as which a 
low power drive is required, such as a Personal Digital Assistant, when it 
awaits and the carbon buttons 1 84, such as the time, are not operated for a 
long time, it may be made the partialness display mode which performs a 
chisel display in part, and low electrification may be attained. 
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[0054] Since the number of display Rhine decreases at the time of a 
partialness display mode, frame frequency can also be lowered, and it is 
possible to operate a circuit using a different oscillation frequency from 
the time of a full screen display. 

[0055] It changes to two or more oscillators at drawing 7 , and has a 
circuit and a frequency divider, and the controller of the indicating 
equipment corresponding to a multiple frame frequency and the block 
diagram of the source driver section are shown. A gradation display is 
performed with outputting the data read from memory 86 to a source 
signal line through a selector 88 by control or selection of a current source 
90 by the gradation control section 87. It is possible for the 
electrical-potential-difference value of applied voltage to be determined by 
the armature- voltage control means 85 and the 
electrical-potential-difference generating section 89, and for the 
armature- voltage control means 85 to undergo the output of the oscillation 
frequency detection means 83 further, and to change an 
electrical-potential-difference value with a frequency. Therefore, the 
electrical-potential-difference value of two or more voltage sources of an 
electrical-potential-difference impression period is changed by the 
difference in frame frequency, and it becomes possible to perform the 
optimal gradation display. 

[0056] When it uses as television besides a Personal Digital Assistant and 
video-signal transmitting methods differ, frame rates differ. When creating 
the indicating equipment corresponding to both methods, in television 
shown in drawing 8 , it is possible to perform the optimal gradation 
display by the video-signal processing circuit 194 detecting a transmitting 
method, and changing the combination of the 
electrical-potential-difference value of two or more voltage sources. 
[0057] (Gestalt 5 of operation) The black electrical-potential-difference 
impression performed with the gestalt 1 of operation was impressing the 
electrical-potential-difference value corresponding to the current value at 
the time of a black display using the current pair voltage characteristic of 
transistor 17a of drawing 1 . However, since the 
electrical-potential-difference value over the same current may change 
with the locations of lot-to-lot and a substrate, in order to impress the 
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optimal black electrical-potential-difFerence value, it is necessary to adjust 
an input voltage value for every display. 

[0058] Adjusting for every display is not desirable in order to complicate a 
production process. Then, compared with lot-to-lot, between the pixels in 
a display, when dispersion in an electrical-potential-difference value 
created one transistor for a test in a display at least and passed the current 
at the time of a black display from a small thing to a transistor, it detected 
the gate voltage of a required transistor and considered impressing the 
electrical-potential-difference value according to the detected 
electrical-potential-difference value to a source signal line. The circuitry is 
shown in drawing 9 . 

[0059] The current value showing a black signal is passed to the source 
signal line 100. At this time, the same current value flows also to the drain 
of a transistor 98. At this time, the electrical-potential-difference detection 
means 91 detects the potential difference with EL power-source line 96, a 
detection result is inputted into the electrical-potential-difference 
generating means 92 as a contact 99, and the electrical-potential-difference 
value corresponding to the voltage source 18 of drawing 1 is changed. An 
electrical-potential-difference impression period and a current period are 
controlled by the selector 93. 

[0060] Since the electrical potential difference of a black display can be 
made to always impress by this approach even if the current pair voltage 
characteristic of a drive transistor differs in lot-to-lot, it is possible to 
prevent the black float by creation dispersion of a transistor. 
[0061] In addition, the electrical potential difference at that time is 
detectable with the electrical-potential-difference detection means 91 by 
passing the current value corresponding to various gradation to the source 
signal line 100, and since it is possible to be impressed by the source 
signal line using the electrical-potential-difference generating means 92 
and a selector 93, when impressing the electrical potential difference 
corresponding to the gradation which generally exists, it can be adapted 
[ this invention / this invention is not necessarily limited only at the time 
of black signal impression, and ]. 

[0062] (Gestalt 6 of operation) The current value change of a source signal 
becomes early, so that the current value after change becomes large. As 
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shown in drawing 5 (c), when changing from a current II to 12 or 13, 
change to 13 with a large current value can change in a short time. This is 
because the high current field which can pour many charges can change 
from changing a current value early by a current source 125 drawing out 
the charge of the stray capacity 123 of a source signal line, or 
accumulating. 

[0063] Then, if many currents are passed, a 10 or less times [ of the 
predetermined current value over display gradation ] current value will be 
passed 3 or more times using wave-like build up time becoming short 
from the start of the 1 horizontal-scanning periods shown in drawing 10 to 
a certain period 133. A predetermined current value is passed in the 
subsequent period 135. Thereby, a standup can be conventionally carried 
out early like 132 to the current value having changed like 131. By this, 
write-in time amount was shortened, it became possible to shorten 1 
horizontal-scanning period 134, and writing became possible in 230 
microseconds. Since unlike the gestalten 1-5 of operation a voltage source 
is unnecessary and the electrical-potential-difference generating section 
and a selector become unnecessary, this approach can realize a source 
driver with a small circuit scale. 

[0064] At the time of a black display, if a current is doubled ten from 3, it 
is possible to carry out drawing speed early, but since brightness will 
become large if a current increases, a black float may be generated when a 
current value is increased 10 times. Moreover, since brightness becomes 
high when the source current value in the next scan period becomes small 
compared with the source current value in a last scan period, even if 
drawing speed becomes quick, there is a possibility that the problem to 
which contrast falls may crop up. 

[0065] Then, as shown in drawing 11 , the black signal 
electrical-potential-difference insertion period 144 is established like the 
gestalten 1-5 of operation at the beginning of 1 horizontal-scanning period, 
and the period 145 which passes a 3 or more to 10 or less times current 
value, and the period 146 which passes the current value according to 
gradation are established after that. 

[0066] When a current value is small, when large and changing, as shown 
in 142, compared with the conventional standup 141, it can change with 
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the period 145a which passes a 10 or less-time current value 3 or more 
times from from early. 

[0067] When a current value is large, since it can change with black signal 
electrical-potential-difference insertion periods 144 to a black condition in 
an instant (less than at least 4 microseconds) when small and changing, it 
becomes possible from from to make it change early also of falling. 
[0068] The circuitry for realizing such a wave is shown in drawing 6 . It 
can realize with the same configuration mostly with the gestalt 1 of 
operation, and a period with a times [ 1 0 or less times of a predetermined 
current ] of 3 or more times and the period which passes a predetermined 
current value can be made from changing the output of the gradation data 
detection means 52 in a horizontal scanning period. Thereby, 1 
horizontal-scanning period became possible [ scanning in 150 
microseconds ]. 

[0069] (Gestalt 7 of operation) According to the gestalt 6 of operation, 
when the number of scanning lines was 220 displays, actuation of frame 
frequency was attained by 30Hz. Thereby, little display of a flicker was 
attained. However, when frame frequency applies to what is 60Hz like 
television, the brightness increase at the time of the black display by 
write-in lack and the brightness fall at the time of a white display occur. 
[0070] Furthermore, how to show write-in time amount in drawing 12 and 
drawing 13 as an approach for carrying out early was considered. As 
shown in drawing 13 , the electrical-potential-difference value according 
to gradation is impressed to a source signal line at the beginning of 1 
horizontal-scanning period (gradation display 114 according to an 
electrical-potential-difference value). Since the rate of the 
electrical-potential-difference change at this time is decided by the time 
constant it is decided from stray capacity that will be wiring resistance of a 
source signal line, it is 2 or less microseconds, when it was going to pass 
the current to EL element 16 in the pixel configuration of drawing 1 as it is 
and the gate voltage of switching element 1 7a or 1 7e and the relation of a 
drain current change for every pixel, a current value is the same as 
variation — it ****** and display unevenness occurs because the 
brightness of EL element 16 changes. Then, by passing the current 
according to a current value to a source signal line in the remaining 
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periods 115, the gate voltage of switching element 17a or 17e is changed 
so that a predetermined drain current may flow. Thereby, dispersion in the 
current potential property of a transistor is amended, and a display without 
display unevenness is realized. 

[0071] A current source 53 and a voltage source 104 are controlled by the 
gradation data detection means 52 which the circuitry at this time is 
drawing 12 , and was established for every source signal line, and the 
amount of currents or an electrical-potential-difference value is changed 
for every gradation with it. Thereby, an electrical potential difference and 
a current value can be changed for every display gradation in the period of 
114 and 115, and it can carry out adjustable [ of the die length of a period 
114 and a period 115 ] within the horizontal scanning period 113 further 
by controlling a change means 106 to decide which shall be connected 
with a source signal line between a current source 53 and a voltage source 
1 04 by the electrical-potential-difference current change control section 5 1 
controlled by the Horizontal Synchronizing signal. 

[0072] Since the amount from which a current changes in the period which 
performs a gradation display according to a current also in write-in time 
amount is within the limits of dispersion in the current potential property 
of a transistor at most, it can be managed in about 50 microseconds. 
[0073] That there should just be at most 3 microseconds, since current 
write-in time amount was managed in about 20 microseconds, when the 
number of scanning lines was 220, the drive by 60Hz is possible for an 
electrical-potential-difference impression period, and it has realized the 
flicker loess drive. 

[0074] Therefore, when a margin is taken into consideration, it is desirable 
to make an electrical-potential-difference impression period into 50% or 
less of 1 horizontal-scanning period 1% or more with frame frequency. 
[0075] Drawing 14 attaches a demodulator, an antenna 181, and a carbon 
button 1 84 in the display 1 82 which used at least one gestalt in the gestalt 
of this invention, and is taken as a case 183 being at a Personal Digital 
Assistant. 

[0076] Drawing 8 attaches the video-signal input 1 96 and the video-signal 
processing circuit 194 in the display 191 which used at least one gestalt in 
the gestalt of this invention, and is taken as a case 197 being at television. 
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[0077] Moreover, in the gestalt of this invention, the source driver 71 and 
gate driver 70 of drawing 16 may be formed in the glass substrate of a 
display using low-temperature polish recon. Or the source driver 71 and a 
gate driver 70 may be created as a semiconductor circuit, and you may 
combine with a display panel. Moreover, the approach of forming one 
driver in the glass substrate of a display by low-temperature polish recon, 
forming another side as a semiconductor circuit, and combining with a 
display panel may be used. 

[0078] Although this operation gestalt explained by making the switching 
element of a P channel into an example as a switching element, it is 
realizable similarly with the switching element of an N channel, or its 
combination. For example, when an N channel switching element is used 
for the electrical-potential-difference value made to impress to the gate 
signal line 2 of the gate signal lines 1 and 13 of 12 in the pixel 
configuration shown in drawing 1 That what is necessary is just to put in 
the reversal signal of the signal of a P channel switching element if it 
thinks with a logic level It is possible to realize similarly by making 
reverse the sense which passes a current about a current source 10, and 
making low the electrical potential difference supplied from EL 
power-source line 15 compared with terminal voltage with the reverse 
power-source change means 19 of a current source 10. That is, the purpose 
of carrying out the charge and discharge of the charge of the stray capacity 
20 which the sense of a current and the relation of potential are only 
reversed, and exists in the source signal line 1 1 early is because it is the 
same. 

[0079] Moreover, although explained in the pixel configuration of 
dynamic current KOPIA, in the pixel of a current mirror configuration as 
shown in drawing 15 , this invention can be carried out similarly. In a 
current mirror configuration, in 1 77d of switching elements, at the time of 
line selection, switch-on and switching element 177b makes it 
non-switch-on. According to a current source 170 In order to perform 
actuation of passing the current according to gradation through EL 
power-source line 175, switching elements 177a and 177d, and the source 
signal line 171, When stray capacity exists in the source signal line 171, in 
a low current field, the technical problem that it is difficult to perform the 
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charge and discharge of the charge which accumulated in stray capacity is 
the same at the time of the current value change of a current source 170. 
[0080] Moreover, the power-source change means 179 is formed in the 
source signal line 171, and operation becomes possible because they use 
changing a current source 170 and a voltage source 178. 
[0081] Therefore, the effectiveness that drawing speed becomes quick can 
be acquired by operation of this invention. 
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